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[SES#f ] 33409891 

[JtffiB] ^14^6^170 

[BRtftlftHH] H01L 21/80 

H01L 21/28 

[ft*] 

[ft*] S* £4§ 

[ft*] IBS* jjf^ 
[&93#] 

i&ffiXimffi] ^MfPTtE^ST g7f If 0 ***ti*5$;3?tfcl*3 

[ft*] 3£JK i»« 

[tt^fxfie^f] m^tr^E^sT @7t if s ^m^tH^^fttrt 

[ft*] *oi mm 

[Hit] 

[ft^f XHemi. JfOSSPitEgST @7f If 0 *«$«*^^ttl*3 

[ft*] IS JEW 

[MJ#f 1 000004237 

[ft*Xfi*#] 0 «*«te*^1± 
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[»SIJ#-^] 100096253 

[ftWXttSW] HrtC»#«Em±»-TB 1 9#1 2# 
[^tt^**^] 003399 

mtt&m] 2i,ooor 
MWM&] *»* 1 

9002137 
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[fflfMU] Ga v Ali- v ttSU O^v^l) *III^1IJ7C*<7)± 

U Pt, P d, Ni z Sii- z > Pt z Sii- z , Pd z Sii_ z > N 
i z Ni_ z ,Pd z Ni_ z (ilU 0<z<l) m*1**L**fc*tt3*Lfc 
«rtE*2jfeJR»»±, Mo.Pt.W, TUTa.Mo x Sii 
_ x , Pt x Sii- x >W x Sii- x , T i X S i i- x , Ta x Sii- 
x ,Mo x Ni_ x ,W x Ni- x > T i X N i — x % Ta x Ni- x OIU 
0<x<l) m^*Ljta^fc^$:|tfc^a»fcfctK fjffiH3^mii{±> Au 

% cu, au p t<D^?tifrfrbmfczntztfm^%&ztzmwtirz¥ 

m*&L2\ Ga v Ali- v «aU O^v^l) *III»I«7C*W^ 
t^LN^V »«5E*«>±** k 1" & ft****** * *Lfc**WS k 

^Jie^JW^il^n^^it^^^O, fllflB*l^«B«. NiySii- 

y, PtySil-y, PdySil-y, NiyNl-y, PdyNl-y ( 

II U 0<y<l) (D\,*i 1 tifrfrbMn2il?ztt&frt>%1). tfrSB£2&JMH± 
. Au, Cu> AK P tm*-rtL^e,«4R$*LfcW3H-^?,4j*cik«:«r»k 

i-* **#§£#<> 

[W#*3] Ga v Ali- v (fiU O^v^l) *III**7G*0>± 
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1 z 1 S i i-z 1 (^U 0- ^zl^O. 75) , P t z 2 S i l - z 

2 (ill> 0. 5^z2^0. 75) > Pd z 3Sii- z 3 (iBU °- 5 ^ 
z3^0. 85) >Ni z4 Ni- z 4 0. 5^z4^0. 85) , 
Pd z5 Ni- z 5 (4SU 0. 5^z5^0. 8 5) OV>-ftL^^^^lR$ tL 
£M$-^'b&'K mZW2&mmte> Mo, Pt.W, Tl, Ta,Mo x Si 
i-x, Pt x Sii- x >W x Sii- X x Ti x Sii- x > Ta x Sii 
-x>Mo x Ni_ x ,W x Ni- x > Ti x Ni_ x , Ta x Ni- x (iEL 

0<x<l) <D^1*tlfrfrbMfcZtitztt1&frt>ti: »K Hf|ffi^3#me(±, A 

Mf**4] Ga v Ali- v MSU O^v^l) £lII^1ll7Git<7>3E 

UTIBV a y f 1»lB^S^fc»tti"* I** ^ 2 

^JRJS3&*JIK^flt«$tL3tj»Jgfliai^'b«:*). «rSBfSl^«»ttx N i y i S i i 
_ y 1 (lit. 0. 4^yl^0. 75) , Pty 2 Sii- y2 (iSU 0 
. 52Sy2^70. 5) > Pd y3 Sii- y 3 (fiU 0. 5^y3^0. 8 
5) ,Niy4Ni- y 4 (^t, 0. 5^y 4^0. 85) , P d y 5 N i 
_ y5 (laU 0. 5^y5^0. 8 5) OV^-ftL^ib^^tL^^^^ 
«K tfrlB£2&JR«t±, Au, Cu, AK P t <D\,*-?fifrfrbm$LZ *t^#» 

5 ] mffS*S^eii> ^T'f "Y^tR. S i C^S> G a 
M**6] fME¥»fM^ AluGai-uNi (fit, O^u^l 
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5 Ow-f *l#4CiB^O#^#^go 

[fflf*^ 8 ] mm^mfam A l G a N _t KBJft ^/:Ga 
Nfr*)l>mttzl*I nG a Nft^^flt?** - £ *m%fct-t&ffi-$M 1 frh 

[0 0 0 1] 
[0 0 0 2] 

0 811, dOtt«!)fl£3|50#*#««0||f®B|-e*«o iOJ:?******!* 
, ®lxJ^ 5 ya7 (U. K. M i s h r a) fc£ i *9 > ^tifcT-f • -f - • 4 - 
. ^ — . ^ >-if ^ ->3>X-*> •-7^^n^i-7'--fe^- 1 ;— • T > K • -r 
IEEE Trans. Microwave Theory Te 
ch.),|4 m6^-, 7 5 61, 1 9 9 8^£##**lTV**o 

6 11C{±, gftT^S-^A (A IN) ^t>W-;77l6 2,gftf'^A 
(G a N) f-**;v«6 3, attT;i"5~^A • 2P; (A 1 G a N) 

fUt, A 1 GaN1^16 4 i:iLTV-XlS6 S&itKKW >m 
S6Dt&*^$*l, dtL«bti^-Al4^tt^i:f)tLTV^ 0 SklC AlGaN 
flFHKf&JB 6 4i:ifcy-h«I6 7 £ *U i *U± v a y h * -te&fcfe 

**fc^tL-CV^ 0 ££*C**- h®^6 7l±, Nif67UAui6 7 2 0«J1 
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[0 0 0 3] 

GaN, A 1 GaN^GaNl^l^ya y f^-ffil^V^li, 7 ^ 
l^^;UOe^>^(7)f^^/jN$v^ci6> Wm&Z (#B) **^«^tt*IW» 
(Wm) fc^MfcflwS^&ft* (jfs) O^t?*3c$tL* 0 
j!B=Wm- x s • • • (1) 

Z<Dtz*>, Mfi:U«»^^ h 6 7K^>ttt 
, A 1 GaNi6 4»:»U, tf:*M8b&**:§ v>&«, flflx.^ N U Pt, P 
d^fcfc*#JR« (6 7 1) *MLT^. d*>&JMI (671) ± 

y 3 7h^-Mii6 7t«nNU Pt, Pd-eiii^a^*- 

»»*«»e>*L*RiB, 08*. if, n i ttte«fjac**ft3 5 3°ctm^t\ 

%*£ (-1 A/mm) , (~ 1 0"0V) ***** ( 

l~10W/mm) -COHift*^ri6^4*o * 3 fcIMW»TN±* 

b*«)£#<aisj£* , 4 o ox:J^_tt-e±#i-^^*, p t , p 

[0 0 0 4] 

msi^t^^^^f (5 0 or 

15^) ^jfet/co -ohio^aHu. iMi^fi^ttt^^i 6 ]^- > 

m»iL-mJE#14«rEI9^-to H 9 t±. h *«£ (A/mm) t?* 0 , 

«<ft7&*y- K-K W>«BE (V) "C**o i9i:il»t, 

StOiia^S^*^^*^^' HI 014, «*lWWt-^x • 7°n 
77 ^, @iii±, Ifeftta^o^-^i • yn7r>fW*Jo EH 0£ Jitf 

mi Ki, (a. u. ) x-m, *mw<y*** (*) 
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LfcOii, N i tAu<0&&fttffeM%^ N iAu^OftWM i Oft 
»)/h$v^fti:A 1 GaNt^I6 4 tOW'>37 h*-IM 
^TLfc4>*>fc#x.k*L*o ttz, UStliyay b^-i^tl (6 7 1) 
*«Mtt-*N i <7)A 1 G a N«™&i 6 4^«kffitk*»feC, *V*flMta«JBfc 

$ tit, ^#14^^^ & & t v> ^ rasa** fco 

[0 0 0 5] 

[ma * mfct htz^co &m 

#§&9!ti, Z<D£7%MmZffi$:-t2>fc*>^ Ga v Ali- v (*&U 0^ 

* 19 > Huffill 1 ^Jl^fi. Ni, P t > Pd,Ni z Sii- z , P t z S i 1 
- z > Pd z Sii- z , Ni z S i i- z > Pd z Sii- z (ffiU 0<z 
<1) <7)v^-ftL^^^^tL^#^^>^ l 9> firffif|2&H»ti> Mo, Pt 
, W, Ti, Ta,Mo x Sii- x > P t X S i i- x , W X S i i- x , T 
i X S i i-x* Ta x Sii- x ,Mo x Ni- x ,W x Ni- x , Ti x N 
!_ x , Ta x Ni_ x (iiU 0<x<l) OV^fW^M^ *Lfc#fl-7*» 
H&3B&3:fc*Jiti, Au> Cu, AK P t WftifrfrhmSlZ ttfc 

[0 0 0 6] 

#3&9!J±, G a v A 1 i-v (HI, O^v^l) *III»5«7G*«>± 
)&53* t L N * V ^fiijTc^oi)^^ 2: i" & ^>#* * fifc^MMM ^ 

^RJi**JK^:«JS$*tfe»««ji^t>* 0. tfrfB£l Ni' y S i 1- 

mSE#2 003-3056690 
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y, PtySil-y, PdySil-y^NiyNi-y, PdyN^y ( 

iiu o<y<i) <oyt*irixfrfrbmRztLfc#&fr «rsa#2^««t± 

, Au, Cu, AK P tO^fii^^S^^^^fti-t^i 
£CLS\ 0^L<(i, #*#:Jff±, A 1 u G a i- u N «1U O^u^l) 
[0 0 0 7] 

$ l 3 #JRS * T<o»Jil»5t^i5v^'r , m 2 i t 

# v*fca£>, v 3 7 b BES&Wft < , -> 3 y > ^-«M*^ri"*^frfe 

[0 0 0 8] 

vxr, mm * L%&h mmm kbp < Lx%w<omn<vfm z mm-tz 0 
(* i (vrnnm) 

mi, m 2 & x v*m 3 *#iLr*5iwo* i ^iM^p^t^o 

miii> dcoHMW^&A 1 G a N/G a Nl^f ng h 7 
X? (Hetero-Junction Field Effect Transistor IHJFET) <a|0r!5#ai£: 

Ki5V»T, t77-f7l«l l-t£. 7>K-7*^AlNA'-;77il 2. T> 
K-T'OGaNf^^/H 1 3> 7>K~7°OA 1 GaNIfMl 1 4 <9#-2» 
■«cJB**JIH^^$*tTV^o f LT, A 1 GaNl^i 1 4 

. A 1 GaNl^Ml 1 4 hlLTN 11171, Moll72, Aull7 

3 <D%tmw&fr h \ mm 1 7 $ *u -r <dy- y v a y \ 

*-®L&m-t>*t btiX^&o GaNtAl GaN^ttit:ilHtSfx7 

ffi!iE# 2003-3056690 



mm 2 0 0 2- 1 7 5 2 4 3 v I 7/ 

^Sfjm^Jitrilltt^®!**^^^ GaNft^JUl 30A 1 GaNtf 
«i 1 4 hO#Ii5§^«i2^xi^*^m^ Wo H J FETIi, Y~ 

T^f7itl l_kK. fl&Hrffr^^tf** (Molecular Beam Epita 

7>K-rAlNi (12) ";20nm 
7>K--/GaNi (13) ' • • • 2 // m 

7>K-^Alo. 3 G a o . 7 NW^te* (14) • • • 3 0 n m 
[0 0 0 9] 

CL^T*. AlGaNfcGaNli^W4^ T>K-7°A1 0 . 3 G 
a o. 7N1.1 4<7>§IJ93 0 nml±, ffif^^^WT-e^^o 

A 1 GaNfl 4_LlC(i, flittf, T i/A l^^iim To 
«I«ii:i:J:f)> 7-X1I6S, Kl^-f >m&6 D £-e-*L-e*i3«U 
£*ifc®H«±, *-Ate&&Sl£i:&o ttl^ A 1 G a Nil 1 4_tC, 0Jx.tf* 

[0 0 10] 

N imi&mm (l 7 l) • • • l 5 nm 

Mo*2&JRJ| (17 2) • • • 1 5 nm 

Au^3^JSil (1 7 3) • • • 2 0 0 nm 

[0 0 11] 

Z(D£o Hit, 01i:^t^*#il^i$^^o 
d<7)^ife^jOJ|f||fc{±, y-Mil7^Niil71, Moil72, Aui 
1 7 3^mJl#^<b&&-^£>£° Mol±I.M2 6 3 QV fM^tztb, 

NitAuwistfcMn^ntuf <„ zotztb, satc^-c^r 

-H;-******M«**U Sffflitt^JiLfc. ifc, AlGaNIfM 
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■ z.n£5**&w&ttnLxmm (50. or, 15^) sritufeo -<^Nf 

0 i2Ji, mm*r-inM (A/mm) fi^'-h-KV-f^tE 
(V) X-JbZo H2^ti^:, jS^at»«^*l«or--b«atwaHktt5i&^ 

m) x ^ttli^MMfc^fiO***- h*5 (mm) ^(±#5^S#l- X 

[0 0 12] 

Cl<0||Jfe^"Cti, f£2&JSSJf£MoJf 1 7 2K*»)*JfcLfca*£ft*4te«>«lIi! 
jft^*»-CllS!fcx.TtRiaift«»** t »e>^*o *2«HI (1 7 2) 

&PtJf, W®> Til, T ai^^f ti^t"ttl^x.T^ <£ ^ c 

^2^m® (17 2) *H5»jR-e*»)J.o»WH*5eftafl^««*fe 

^g^mg-e«§mx.T^iwi^^^ 5 i#^tL^>o wz.tf. M2?kmm 1 7 2 

£Mo x S i 1 - x m, Pt x Si 1 - x Jf > W x S i 1 - x «> T i x S i i 
- x 1> Ta x S i i- x ®. Mo x Ni- x l, W x Ni- x Jf, T i x Ni 
_ X S. Ta x Ni- x i (fiU 0<x<l) m^*L*T?«S»x.T<)J:v» 

o 

CO*ttWT?li, flili^N iil71t:i Ofll^tfe^ CtL^ft^M 

1171^P t JSS fcliP dlttmitUv^ 

ifc, cioiutweii, *3iWtAu»l 7 3K£ *)1flJ&L*:^ d*L*r 

3£JRJi (17 3) &CuJf^ All, P tiO^WCtitx.T^<tv^ 0 

mfiE# 2003-3056690 
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[0 0 13] 

m4l*. Z<7>m&m-£2>A 1 G aN/G aN^H J FETO»f®fl*$i*3H" 

iJS$*Ltv^o t77^fTi«2 l±Kti> 7>K-y©A 1 N/^7t12 
2 (2 0nm) , T > K-7*OG a Nf t^^i 2 3 (JSW 2 ju m) s T > K— 
7°Alo. 3Gao. 7N*e>4SAlGaNl?ft»i2 4 (IS3 0nm) 

A 1 GaNiTM12 4_hCt±, :tLi:gLT7-XlI6 S, FW^m 

: PKj^«2 4iC«LT*l^JR«fcL-CN i o. 7 Sio. 3*^4*NiS 
iJf 2 7 1 (15nm), i2t!li:^^Aul2 7 2 (2 0 0 nm) <£>*gg 

v>4o GaNtAl GaN<04ft : ?-^BfelSlwjBH-r*^V r fl'«b*feJ:O f a«tt 
^MESb*^^ GaNft iMWg 2 3 OA 1 G a Nt^Mf 2 4 0#M& 
2^7Cm : f-^«M$tL^o HJFEsTii, y-HS2 7 0lfi:t 

10 0 14] 

zommm^mwt, Mf 2 7**n i 0. 7 su. 3 &1&W12 

7 1, A u H 2 2 7 2 0»JS»jfitf>fc&* NiySii- 

y mU 0<y<l) liNi-Si^i^*^*, Nif^Hli 
»-e3c5£t?£>&o *f£L<»4, 0. 4^y^0. 7 5t**. 0. 6 5^ 

y^O. 7 5<?)l^:ii, 1 2 0 0 TCJJJLtfc^lirKft < , ttz. Nit 

OA 1 GaNf?M12 4^0»W s WJ$tL. ^T"fSH14^± L/c 0 

£<0£JfcWCW\ Hl^JlfcN iSii271CJ: f)**^^ flil 
« (2 7 1) ^^^3l0^^l^T'ft*M» ? 7C§V^fc^^^}i^k^^ 00 

ffiSE#2 003-3056690 
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iifPtSK PdSU N i N, P d Ntf itit mfc&18l&&&b 
« fjSl#JlJ§ (271) ^Pt y Sii-y (teU 0. 5^y^0. 

75) , Pd y Sii-y (teU 0. 5^y^0. 85) > N i y N X _ y ( 
{IU 0. 5^y^0. 85) . Pd y Ni- y (ilL, 0. 5^y^0. 8 

#J1JS (2 7 2) £CuJg* All, Pt*m»Wttiftx.TUv»o 
[0 0 15] 

(*3o*it«) 

H5li, dO^tWJH.t^A 1 GaN/GaNlHJ F E TC9®rMij££^-f- 
g|-C**o ClOH J FETli> S i C&«3 1 ±KJ&£$ ftfc^MWW^&fllJS; 
?*iT^o SiCi«3 1±P±, T>K-^OAlN/^77|32, T> 
K-7 4 OGaNA'777i33 (|gll¥ 2 m) . T > 1 n 0 . l Ga 0. 

9 N I nG aNft*/H3 4 5nm) *3 £ t>*T > 

1 0. 2Ga 0 . 8N35^**AlGaNI^l3 5 (HUP 4 0 n m) 

KW >WM 6 D^JS$*i"CV'io 3*>K. AlGaNlW13 5i:il 
t^liliiiLtNio. 7 S.i 0 . 3^44NiSii37U*24 

t LtMol 3 7 2, m3&mmt LTAuJ13 7 3 
- h«^3 7/6 ? ffM£*U :«iSliy3 7^-ttW 5 ^titv^o In 
G a N t A 1 G a N«5EiiC)BitS eiV4fr«b**5 i tf" g§&t£#«J 
*H#v\ I nG aNft?^H3 4<7)A 1 G a Nip 3 5 t <7>#®i£#K*± 2 

TcmT-^^^ffM^tt^o HjFETii, y- bms3 7 omfi-e 2 ^7cm^# 

[0 0 16] 

£<^#l«!!tf>#f£te, y- MI3 7>6 S N iSii371> MoJ13 7 2, A 

ffigE# 2003-3056690 
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uJ13 7 3<ommWi-7kfrbmJ&21XX\<*2>Z.tX*$>2>o Mo it, ^^2 6 3 

^K&^xi>y-hv-?nmmm2ti&o $tz. a 1 g a N«T-$;*&Ji 3 

5H^i-^>Hl#JS(i,' Ni y Si i- y (tat> 0<y< 1> £ L < (* 

0. 4^y^0. 7 5) (ON i -S i ^OlS^^v^ca6N i <fc «9 kAzS. 
"C^-e**o 0. 65^y^0. 75 m&tffo 12 0 0 

m±i:^#tcii<, f/z, N i tftmLXM l tfLmm\\i>'hZ^o ^<Dtzib, n 

^(DmMmxit, mi&mm (371) Bi y si i-yiu; *)mj&Ltz& 
, c\fi^m<DmmK^xR-Dji:mmm^^mit^mttzitmit^m, ma 

WTP t S U PdSU N i N> P dNXW£&axi>mWi%:%)&-t> s nbtl2>o 
Zz\X\ SfcK, L<(i. P t y S i i_y (ill, 0. 5^y^0. 7 5 
) , Pd y Sii_y (iSL, 0. 5^y^0. 85) > Ni y Ni- y ({it 
, 0. 5^y^0. 85) , PdyNi-y (HL, 0. 5^y^0. 85) <0 
^■ftifrXW. HxSCit^So 
[0 0 17] 

C<7)^WJ-ea, H2#JRJl£MoJf 3 7 2 ICi TQffif&LtztiK Ztl%m<D^ 

m&&mmxw&&axi>mm%^*mbti2> 0 wiiif, f£2&jsjs (372 
(372) znm£x~fr<>mmiz&fc%mft£mmitzi±mft£mmxm 

£&axi>W\ffi.% : %)W:l) s Wt>ftZ> 0 t2tli (3 7 2) £Mo X S i 

1 - X J^ Pt x Si i - x Jf > W x S i i - X J^ T i x S i i - x «> T a 
X S i i- x ®. Mo x N!_ x Jl. W x Ni_ x l, T i jN^ji^Ta 

x Ni_ x i oiu o<x<d ov>-rn^T-g#$fex.T^ iv> 0 

i3#IItAu@3 7 3K.J: OflUaLife^ H3# 

(±}f£# 2003-3056690 
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mm (373.) ^^^vh$v^o#js®T-e^m^T^i5i^^m* s #^tL 

2 (3 7 3) fcCuJf, All, PtiOVWd* 

[0 0 18] 

i6li, C«I»Ji: U G a N?^JS-^f#IFrM ^ 7 > y X ^ (ME 
SFET) <Dmmffi&*7Firm'e$>2>o CI COME SFETtts S iCi«4 1± 
lc^$tL^#flc»^f>fl(f^$tL"rv>*o S i C*«4 l±l^(i> T y Y—~f 
OAlN^7 77i4 2, 7>K-7 , »GaN^777i4 3 (^J? 1 ^ m) ^ 
nIGaNf-t^H4 4 WII2X1 0 1 Vcm3 , ggjy 1 5 0 n 
m) OflJJi^tLfc^aWMI^^S^^^o 

nIGaNft^!4 4 JiKdftK&LT^-^te&tt***: ?>*t*V-Xl 
&6 Sfc-fctf KW-r >«®6D«^$tLTv^ 0 Sfclc, GaNft^H4 
4±HC*LH«fCHl^«St UN i!47K f 2tlfi: LtMof4 
7 2,»34WfcLTAui4 7 3 0«»*aS* * * 4*- >*«4 7 

4 4<7 )y_ ffg 4 7 fco|MB)£#K^ ffi^W^ft^^io MESFETii 

Lfc**, ^MnIInGaNt:liMtU^ 0 
[0019] 

d*>HifrWtf\ il^Lfcy-MSiill 7?:GaN^MESFETi:I 

(Dnmmtmm^ mmz&^xi>, NiwGaNf^^i44^iw 

ffiSE# 2003-3056690 
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* 1 iMI:|3 «««>*SI»3W«* tL* * 1 #^®<7)G aNf 

[0 0 2 0] 

(* 5 0>£HW 

18 71*, u^I^lli^G aN/A 1 G a N^H J F E Ttf>®fmfll5££^i- 
ETC**,, COHJFETti, GaNiS5 1 .tKJ&JRStifc^Sfl***** 
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